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y Tpex BHflOB napa3HTOB 6eaoro rojibua 03. KpoHomcoe: Diphyllobothrium ditremum 
Crepin, 1825 (Cestoda), Philonema oncorhynchi Kuitunen-Ekbaum, 1933 (Nematoda) h 
Neoechinorhynchus salmonis Ching, 1984 (Acanthocephala) npoBeaeHO cpaBHHTejibHoe 
H3yneHHe noKa3aTeneH jinnH^Horo o6MeHa, t3khx xax coaepacarme o6iimx JiHimaoB, 
OCHOBHbIX JIHnHflHblX 4>paKHHH, ypOBHa nepeKHCHOTO OKHCJieHHH JlHnH^OB H aHTHOKCH- 
AaHTHOH 3auiHTbi. Y cKpedHefi BbiaBJieH Handonee bmcokhh ypoBeHb o6umx nHimaoB, 

TpHaUHJITJlHIiepHHOB H MaJlOHOBOTO JHajlbJCTHJa, y HeMaTOflbl XOJiecTepHHa H TtflHpOB 

cTepHHOB, a y ucctoj — cJioccJiojinnHnoB h KOHCTaHTbi okhcjichha cyocTpaTa. BuaB.ncHa 
3aBHCHMocTB noKa3aTeJieH JinnHflHoro odMeHa renbMHHTOB ot hx TaKcoHOMimecKOH npit- 
Ha^JieaCHOCTH, MOpc[)OC|)yHKHHOHaJlbHbIX OCOdeHHOCTeH, CTa^HH )KH3HeHHOTO UHKJia H Me- 
CTa JioKajiH3auHH b opraHH3Me xo3«HHa. 

Kjironeebie cjioea: KpoHOHKoe 03epo, OejibiH roneu, napa3HTbi, JiHnnaHbiH oOivieH. 


03epo KpoHou,Koe, pacnojio>KeHHoe Ha n-OBe KaMnaTica, o6pa30Bajiocb 
okojio 10—15 Tbic. JieT Ha3a^, h 3K0CHCTeMa 03epa b HeKOTopon cTeneHH H30- 
jinpoBaHa BCJieflCTBHe Sojibinoro KOJiHuecTBa noporoB Ha eflHHCTBeHHOH Bbue- 
Katomefi H3 Hero p. KpoHOHKaa. B 03epe iioctohhho ooiiTatOT npeacTaBHTejiH 
KaK MHHHMyM 3 BHflOB (iio^bh^ob) rojibiroB— Salvelinus albus Glubokovksy, 
1977, Salvelinus schmidti Viktorovsky, 1978 h Salvelinus kronocius Viktorovs- 
ky, 1978, KOTopbie 3apa>KeHbi MHorouHcneHHbiMH napa3HTaMH. IIo cyTH b 03e- 
pe cao>KHjiacb npnpoAHaH h nepMaHeHTHaa 3 hh300thh, no-BH^HMOMy, cymecT- 
Bytomaa c MOMeHTa o6pa30BaHHH 03epa. B HanGoabmefi CTeneHH BbipaaceHa 3a- 
pa>KeHHOCTb uecTO^OH Diphyllobothrium ditremum Crepin, 1825, HeMaTO^oM 
Philonema oncorhynchi Kuitunen-Ekbaum, 1933, CKpeoHeivi Neoechinorhyn¬ 
chus salmonis Ching, 1984, a TaioKe TpeMaTo^aMH Crepidostomum metoecus 
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Braun, 1900 11 Crepidostomum farionis O. F. Muller, 1780 (EyTopHHa h zip., 
2008). IlozioSHbie SKOCHCTeMbi, aBJiaacb pe3yjibTaTOM ko3bojhoh;hh xo3aeB h 
hx MHorouHCJieHHbix napa3HTOB, npezic raBjiaioT 3HauHTejibHbiH HHTepec c toh- 
kii 3peHiia (|)H3HOJiormi KaK pbi6, TaK h hx napa3HTOB. 3HauHTeJibHyio pojib b 
hx >KH3HezieaTejibHOCTH nrpaiOT Jinnnzibi (repmaHOBHH h zip., 1991; Cmhphob, 
EorziaH, 2007). npoiieccbi pocTa h pa3BHTHa napa3HTOB b opraHH3Me npoMe- 
acyTouHoro xo3»HHa cB»3aHbi c H3MeHeHHeM TeMnoB h HanpaBJieHHeM jiHnnzi- 
Horo oOMCHa. B opraHH3Me HHBa3HpOBaHHbix pbi6 npoHcxoziaT HapymcHHH 
MeTaOojIHHeCKHX cf)yHKIIHH H, KaK CJieZICTBHe, (jlH3HOJIOrHHeCKOrO COCTOHHHfl. 
B uacTHocTH, ycTaHOBJieHa 3aBHCHMocTb Me>Kziy TeMnaMH pocTa Ligula intesti- 
nalis Linnaeus, 1758 (Cestoda) h TeMnoM h HanpaBJieHHeM JinnuziHoro oOMeHa, 
npoueccoB nepeKHCHoro okhcjichuh jiHnnzioB h aHTHOKcnziaHTHOH aKTHBHOCTH 
TKaHeii xoianHa, a TaKace 3aBHCHMocTb uponcxoziaiHHx H3MeHeHHH ot CTaziHH 
pa3BHTiia napa3HTa (MnKpaKOB, CnjiKHHa, 2006; CnjiKHHa h zip., 2012). 

U,ejib ziaHHoii paooTbi — cpaBHHTejibHbiM aHajiH3 noKaiaTeneii jmnnziHoro 
oOMeHa HeKOTOpbix napa3HTOB 6ejioro rojibiia H3 03. KpoHOiiKoe. 


MATEPHAJI H METOflHKA 

06beKTOM HCCJieziOBaHHa nocnyiKHJiH napa3HTbi 6eJioro rojibiia ( S. albus), 
noftMaHHoro b Kpohoiikom 03epe, OTHOcamneca k pa3HbiM ranaM h KJiaccaM: 
CKpeOHH — N. salmonis H3 KHiueHHHKa, HeMarozibi — P. oncorhynchi H3 no- 
jiocth TeJia h njiepoiiepKOHzibi necTozibi D. ditremum c noBepxHOCTH BHCiie- 
pajibHbix opraHOB. Bee o6pa3ii;bi Sbijih otmutm b ())H3pacTBOpe h 3aMOpoaceHbi 
B KHZIKOM a30Te B OTZiejIbHbIX CTepHJIbHbIX KpHOnpoOnpKaX. C6op npOH3BO- 
ZIHjih b HKUie—aBrycTe 2011 r. Hhcjio HccueziOBaHHbix o6pa3iioB yKa3aHo b 
Ta6jiHiie. 

OcoOeHHOCTH jiHnnziHoro oOMeHa oiieHHBajin no coziep>KaHHio o6iu,hx jih- 
nnziOB (OJT) h hx cfipaKiiHOHHOMy cocTaBy, npoziyKTOB nepeKHCHoro OKHCJie- 
HHH JIHnHZIOB (LlOJl) H ypOBHK) aHTHOKHCJlHTejlbHOH 3aiHHTbI. 

Jlnnnzibi H3 TKaHeM napa3HTOB iKCTparnpoBajin h onpeziejiajin rpaBHMeipH- 
uecKH cTaHziapTHbiM MeTozioM no Oojiuy (Folch et al., 1957). OpaKiinoHHbiH 
COCTaB JIHnHZIOB BblHBJia.lH CTaHZiapTHbIMH MeTOZiaMH TOHKOCJIOHHOH XpOMa- 
TorpaiJiHH Ha njiacTHHKax «Silufol» (KeiiTC, 1972). 

06 HHTeHCHBHocTH FlOJl cyziHjiH no HaKonjieHHio MajiOHOBoro zinajibzierH- 
zia (MflA) — ozihoto H3 KOHeuHbix npoziyKTOB nepeKHCHoro oKHCJiemia. Koh- 
u,eHTpau,HK) M/)A onpeziejiajin no KOJinuecTBy npoziyKTOB IlOJl, peanipyio- 
iu,hx c THo6ap6HTypoBoii khcjiotoh h ziaiouinx c Hen OKpamemibiH KOMnjieKC. 
HHTeHCHBHOCTb OKpaiHHBaHHH OlieHHBajlH CneKTpO())OTOMeTpHHeCKH no H3Me- 
HeHHio MaKCHMyMa norjiomeHHH npn 532 hm (AHzipeeBa h zip., 1988). Coziep- 
HcaHne M7)A BbiuncjiajiH c yneTOM KOTtJxJiHmieHTa MOJiapHoii 3 kcthhku,hh 
M/I, A (1.56 X 10VM” 1 cm -1 ) h Bbipa>KajiH b HaHOMOJiax Ha 1 r TKami. 

06 o6uien aHTHOKHCJiHTejibHoii 3 kthbhocth cyziHJin no KiiHeTHKe OKiicjie- 
hhh cy6cTpaTa BOCCTaHOBJieHHOH <|)opMbi 2,6-ziHxjiop())eHOJiHHzio())eHOJia khc- 
jiopozioM B03Ziyxa no o6inenpHHHTOH MeTozimce (CeMeHOB, flporn, 1985), azian- 
THpoBaHHoii hbmh zuih pw6. CyuiHOCTb MeTozia 3aKJHonaeTca b tom, hto ueM 
Bbirne CKopocTb OKHCJieHHH cy6cTpaTa b npHcyTCTBira oiiojioriiHecKoro MaTe- 
pnajia, TeM HH>Ke coziepacaHne aHTHOKcnziaHTOB b TKaHax. T oMoreHaT nojiyua- 
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F[oKa3aTejiH jiHnHflHoro o6MeHa napa3HTOB rojitiia 


Lipid metabolism indices of the white charr’s parasites 


noKa3aTeiiH 

Bh^m napa3HTa 

N. salmonis (n = 6) 

P. oncorhvnchi (n = 7) 

D. ditremum (n = 5) 

OSmae jiHnHflbi, Mr % 

1415 

1350 

1310 

OpaKirnH jiHnHflOB, %: 




(jjOCtjDOJIHnHflbl 

55.23 ±0.18 

50.23 ±0.13* 

60.23 ± 0.18*- ** 

xoaecTepHH 

6.96 ±0.17 

12.63 ± 0.12* 

6.96 ±0.08** 

H3)KK 

2.76 ±0.03 

3.13 ± 0.08* 

4.40 ± 0.05*' ** 

T pHaitHJirjiHirepHHbi 

24.06 ±0.14 

21.43 ± 0.08* 

19.80 ±0.11*-** 

3c|mpbi CTepHHOB 

10.53 ±0.18 

12.10 ± 0.10* 

8.13 ±0.14*.** 

yraeBOflopoflbi 

0.43 ±0.06 

0.46 ± 0.03 

0.46 ±0.03 

M/1A, HMOJib/r 

4.57 ±0.00 

3.18 ± 0.01* 

3.10 ±0.00*.** 

KOC, Jl/MJI X MHH 

3.83 ±0.02 

2.86 ± 0.01* 

4.84 ± 0.00*. ** 


ripHMeiaHHe: * — flocxoBepHoe OTJimHe ot N. salmonis , ** — aocTOBepHoe OTamne ot P. on- 
corhynchi. 


jih nyTeM pacrnpaHna TxaHen c c|)H3HOJiorHHecxHM pacTBopoM b cooTHomeHnn 
1:1. KoHCTaHTy HHrn6npoBaHHa oxncneHHa cy6cTpaTa (KOC), aBJiaiomyioca 
nOKa3aTeJieM aHTHOXHCJIHTejIbHOH aXTHBHOCTH TX3HH, onpenemnn othoch- 
Teitbiio KOHTpojia no (JtopMyjie: Kj = K koh - K on /C, me K koh h K on — KOHCTaHTbi 

CKOpOCTH OKHCJieHHa Cy6cTpaTa COOTBeTCTBeHHO B KOHTpOJie n b onbue; C — 
KOHpeHTpauiHa Snonorn'iecKoro MaxepnaJia b KioBeTe. 

CTaTHCTHnecKyio o6pa6oTxy pe3yjibTaTOB nccnenoBaHHa npoBonnjm no 
CTaHjtapTHbiM ajiropnTMaM, peajiH30BaHHbiM b naKeTe nporpaMM (Statistica) c 
ncnojib30BanneM t-TecTa (p < 0.05). 


PE3YJIbTATbI H OBCyaCflEHHE 

/Jjia Bcex bh^ob Hayncnubix napa3HTOB cxonnon nepTon Duonornn aBJiaeT- 
ca HajiHHne b >KH3HeHHOM pnxjie CTannn, pa3BHBatomenca b JiococeBbix pbi6ax 
n pa3JiHHHbix npecHOBOAHbix paKoo6pa3Hbix. Ozmaxo ecTb n MHoroniicjieHHbie 
pa3JiHHna, Kacatotnncca npeacne Bcero napa3HTnpoBaHna b tcjic pbi6bi. IIpo- 
pepxonnbi D. ditremum nonanatOT BMecTe c njiaHKTOHHbiMH Konenonaivrn b kh- 
inenHHK. Panxn nepeBapnBaiOTca, a jihhhhkh H3 xinnenHHxa MitrpnpytoT b 
Mbiimjbi, CTeHKy xmnenHnxa, 6pK)uiHHy, b aoipoByio TKaHb, neneHb, nxpy, me 
ohh pacTyT n BCKope HHKancyjinpyiOTca, npeBpamaacb b cnenyiomyio CTa- 
nnio — nneponcpKon^a. Taxnivi o6pa30M, OoJibmyio nacTb CBoero npncyTCT- 
Bna b TeJie pbi6bi D. ditremum npoBonm b xancyne, oacnnaa, noxa pbi6a 6y.neT 
cncncna OKonnaTCJibiibiM xo3anHOM. P. oncorhynchi Taxace nonanaeT b Teno 
pbi6bi c npecHOBonHbiMn paxoo6pa3HbiMH, ozmaxo MiirpupoBaB b noaocTb Te- 
na, neMaTona npeicpncBaeT acpeny JinHex, pa3BHBaeTca bo Bapocnyto cTannio 
n HannHaeT o6pa30BbiBaTb MHoronncjieHHbie jih4hhxh, xoTopbie BbixonaT Ha- 
pyacy BMecTe c nxpon bo BpeMa HepecTa n onaTb 3apaacaiOT npecHOBonHbix 
BecJioHornx paxoo6pa3Hbix. N. salmonis napa3HTnpyeT b nmneBapHTejibiiOH 
cncTeMe, npnxpennaacb x CTeHxe xmnenHHxa c noMombio xo6oTxa. 
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AHaniB MaTepnajioB HCCJie^oBaHHH cenneTejibCTByeT, hto jihiihahbih 06- 
MeH N. salmonis, P. oncorhynchi, D. ditremum HMeeT nepTbi cxoncTBa h otjih- 
hhh (cm. raojiHuy). MaKCHMajibHoe HaKonneHHe OJT otmchcho y N. salmonis, a 
MHHHMaJibHoe — y D. ditremum. KanecTBeniibiH cocTaB oxzjejibHbix unnH^Hbix 
cJ)paKt(HH y Bcex napa 3 iiTOB 6biji o/pHiaKOBbiM, ho kojihhcctbciiiioc cooTHome- 
Hne hx pa3nn L ia.nocb. CoaepacaHHe cJ)oc(})OJiHnHaoB (OJ 1 ) 6bino OTHOCHTenbHO 
CTa6HJibHbiM, nocKOJibKy ohii BbinoJiHaioT, Kax npaBHJio, CTpyKTypHyio (JjyHK- 
lihk) h cocTaBJiaiOT ocHOBHyio Maccy 6HOMeM6paH. MaKCHMaubHbiH ypoBeHb 
OJI OTMeneH y D. ditremum, a MHHHMajibHbin y P. oncorhynchi, hto MoacHO na- 
CTHHHO OObHCIIIITb OCOOeilHOCTHMH MOp(j)OJ10rHH IieMaTOH, a HMeHHO MOHUIOH 
KyTHKyjioH h (JjHKCupoBaHHbiM KOJiHHecTBOM KJieTOK. Otjihhhh no coaepaca- 
hhio xoaecTepuHOB 6bijih iianoonee 3 naHHTenbiibi. XoaecTepHHbi b opraHH 3 Me 
napa 3 HTOB npiicy rcTByKn b neyx (J)opMax: b (J)opMe cnHpTa (XC — CBoSoflHbiH 
xoaecTepHH) h b cjjopMe acjmpoB CTepHHOB ( 3 XC — cBJBaHHbin xoaecTepHH). 
XC aBjiaeTca ochobhbim CTepoaoM, HrpaiomHM BaacHyio poab b o6ecneHeHHH 
npopeccoB HopMajibHoro pocTa, pa 3 BHTna h penpo^yKTHBHOCTH. B TKarax 
P. oncorhynchi XC 6biJio b 2 pa 3 a 6oJibme no cpaBHeHHio c apyrHMH napa3HTaMH. 
Cxopee Bcero, sto cBH3aHO c npopeccoM aKTHBHoro (j)opMHpoBaHHa jihhhhok. 
3 XC Taxace 6bijio 6ojibine b opraHH3Me P. oncorhynchi. Co^epacaHHe 3anac- 
hoh c|)opMbi jinnH^OB — TpHapHJirjinpepuHOB (TAr) 6biao kojihhcctbchho He- 
bbicokhm, hto CB» 3 aHO c TeM, hto ohh napa 3 HrapyiOT b cpe,zje I nopa^Ka (nOJIOCTH 
Tejia xo 3 »Hiia — pbi6e), ryie HH 3 Koe nappnanbHoe AaBJieHHe KHCjiopo,a,a. Heo6- 
xo^HMyio 3 HepiHio ;uia acroHe/jeaTejibHOCTH napa 3 HTbi nojiynaiOT rjiaBHbiM 
o 6 pa 30 M 3a cneT aHaapoSHoro pacmenjieHna yraeBo^oB, b to BpeMa xax y pbi6 
rjiaBHbiM anepreTHHecKHM MaTepHajiOM cayacaT jihithabi- TpnaunjirjiHuepHHOB 
6ojibiue HaKanjiHBajiH N. salmonis. Kojihhcctbo HeacTepHtJmunpoBaHHbix acnp- 
hbix khcjiot (H 3 )KK) 6biJio HeBbicoKHM, MaKCHMyM oTMenea y D. ditremum. 
YpoBeHb yrjieBoaopo^OB 6 biji y Bcex renbMHHTOB npaKTHnecKH o^HHaKOBbiM. 

OKHCJiHTejibHO-BOCCTaHOBHTejibHbie nponeccbi y uccjieflOBaHHbix napa3H- 
tob npoTeKaJiH cxohiibim o6pa30M, ho BbiaBJieHbi otjihhmh b khtchchbhocth. 
MaKCHMajibHbra ypoBenb npoueccoB okhcjichha jihhhaob OTMeneH y CKpe6Hen 
N. salmonis, o neM CBH^eTejibCTByeT noBbimeHHoe naKonjieHHe o^Horo h3 ko- 
HeHHbix npo^yKTOB nepeoKHCJieHHa jihhh^ob (M/],A), a noHHaceHHbin ypoBeHb 
A3 y D. ditremum BBHny bbicokoto ypoBiia noKaxaTena KOC. Cxopee Bcero, 

3TO pe3yj!bTaT oSHTaHHa B XHMHHeCKH 3KTHBHOH Cpe^e KHUieHHHKa X033HHa. 


3AKJIIOHEHHE 

Otjihhhh noKa3aTejieH jinnH^Horo o6MeHa y napa3HTOB pa3Hbix KJiaccoB 
CBH3aHbI C aCH3HeHHbIM HHKJIOM, JIOKajIH3aHHeH B OpraHH3Me X03HHH3, a TaiOKe 
c oco6eHHOCTaMH hx aHaTOMHH. Hccjie,nyeMbie napa3HTbi ronbHOB H3 03 . Kpo- 
HOHKoe oTJiHHajiHCb ypoBHeM co^epacaHHa o6mnx Hiinn^oB, KOJinnecTBeHUbiM 
coHepacaiiHeM oT^ejibHbix jrann^Hbix (ppaKLU-ni, ypoBHeM npoTeKaima npouec- 
cob nepeKHCHoro okhcjichha jrann^OB h coctohhhcm aiiTHOKiicnaiiTiiOH chctc- 
mbi, hto OTpaacaeT ocoSchhocth hx hhoh^hoto o6MeHa. Y CKpe6Hen otmchch 
6oJiee bbicokhh ypoBeHb coaepacaHHa o6ihhx Jinnn^oB, TpiiaHHJirjiHHepHHOB 
h MajioHOBoro HHajibnerMHa, y neMaro^bi — xonecTepiiiia h 3(|)iipoB CTepHHOB, 
a y uecToa — fj)ocr|iojiHnHHOB h KOHCTaHTbi okhcjichiih cy6cTpaTa. 
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COMPARATIVE ANALYSIS OF LIPID METABOLISM INDICES 
IN SOME PARASITES OF THE WHITE CHARR (SALVELINUS ALBUS) 
FROM THE LAKE KRINOTSKOE 

© I. 1. Gordeev, D. V. Mikryakov, N. I. Silkina 
Key words : Kronotskoe Lake, loach, parasites, lipid metabolism. 

SUMMARY 

Comparative study of lipid metabolism indices (total lipids, separate lipid fractions, le¬ 
vel of the lipid peroxidation processes, and antioxidant protection) was carried out in three 
parasite species collected from the white char in the Lake Kronotskoe: Diphyllobothrium 
ditremum Crepin, 1825 (Cestoda), Philonema oncorhynchi Kuitunen-Ekbaum, 1933 (Ne- 
matoda) h Neoechinorhynchus salmonis Ching, 1984 (Acanthocephala). Acanthocepha- 
lans possessed significantly greater levels of total lipids, triacylglycerol, and malondialde- 
hyde; nematodes, of cholesterol and sterol esters; and cestodes, in phospholipids and cons¬ 
tants of the substrate oxidation. Dependence between lipid metabolism of helminths and 
their taxonomic affiliation, morpho-functional features, the stage of the life cycle, and the 
site of infection in the host are discussed. 
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